Biological changes induced by tumor growth on preexisting host vasculature bed [1] was monitored in vivo using a combination of chronic animal windows and multi-photon microscopy ( Figure 1) , and quantified using highly automated 3-D algorithms for tracing vasculature. For the purpose of noninvasive monitoring, host vasculature bed on a living specimen was prepared with a chronic window with a tumor pre-grown at its midst is highlighted by fluorescent dextrans injected intravenously [2] . The immunodeficient specimen, while undergoing angiogenesis, is imaged on approximately the same volume every 24 hours for 7 days using a multiphoton laser-scanning microscope that captures structural changes that are induced by the presence of tumor on the host vasculature bed.
The image series were pre-processed to eliminate some artifacts, and then the vasculature was traced by an automatic 3-D algorithm. Originally developed for tracing dye-injected neurons [3] , this algorithm was modified extensively to robustly detect vasculature center and boundaries in presence of structural irregularities of angiogenic vasculature and illumination artifacts. These are caused by extravasated dye and non-uniform dye distribution due to blood detoxification by the specimen's liver, requiring the dye to be injected repeatedly prior to each image capture. From the traced centerlines and borderlines, morphometric data (e.g., lengths, counts, and widths) are computed and serve as the basis for change analysis. The tracing algorithm is accurate, highly adaptive, and fast, taking less than a minute to trace one 768 × 512 × 32, 8 bit/pixel 3-D image stack on a Dell Pentium III 1 GHz computer. Manual validation of the tracing algorithm on 6 images indicated average spatial error of 2 pixels and average concordance of 81% between manual and automated traces. The subjectivity and tedium of manual tracing was eliminated by use of this algorithm.
Two forms of change analysis were investigated. One method is illustrated in Figure 3A . It is based on automatic registration of successive images using the traced centerlines as landmarks. After registration, all images in the time series share a common coordinate system, and only data collected within the common volume are used for change analysis. Plots of morphometric data can be readily generated over this common region as a function of time, as exemplified by Figure 2B . A second method is to directly display and quantify the changes in the vessel segments between the two images, as illustrated in Figure 2A . Due to its speed and objectivity, this framework of change analysis is at most suitable for angiogenesis assays and hypothesis testing studies. 
